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CLAIMS 



[Claim(s)] 

[Claim l] The multiple-processes gas line which carries out the sequential course of a 
process gas latching valve and the massflow controller, and supplies the process gas from 
the source of process gas to a process chamber, It has the measurement gas line by which 
multipoint connection was carried out to said process gas line that the process gas from the 
source of measurement gas supply should be discharged via said each massflow controller. 
To the intersection of said measurement gas line The 1st pressure regulator, Sequential 
piping of the latching valve for measurement initiation, a pressure sensor, and the 2nd 
pressure regulator is carried out. To a part for each tee of said measurement gas line 
Sequential piping of the connection section latching valve which performs cutoff between 
said process gas lines and measurement gas lines is carried out. The massflow controller 
flow rate assay system characterized by performing flow rate assay of a massflow 
controller by measuring the pressure drawdown between said latching valve for 
measurement initiation and 2nd pressure regulator with said pressure sensor. 
[Claim 2] The multiple ■processes gas line which carries out the sequential course of a 
process gas latching valve and the massflow controller, and supplies the process gas from 
the source of process gas to a process chamber, It has the measurement gas line by which 
multipoint connection was carried out to said process gas line that the process gas from the 
source of measurement gas supply should be discharged via said each massflow controller. 
To the intersection of said measurement gas line The 1st pressure regulator, Sequential 
piping of the latching valve for measurement initiation and the pressure sensor is carried 
out, and the branch line of the pressure regulator which makes a primary pressure of 
reducing valve decompress is further carried out to the downstream. To a part for each tee 
of said measurement gas line Sequential piping of the check valve which prevents the 
inflow of process gas, and the connection section latching valve which performs cutoff 
between said process gas lines and measurement gas lines is carried out. The massflow 
controller flow rate assay system characterized by performing flow rate assay of a 
massflow controller by measuring pressure drawdown with said pressure sensor after it 
closes said latching valve for measurement initiation and said pressure regulator 
decompresses to predetermined timing. 

[Claim 3] It is the massflow controller flow rate assay system which said pressure 
regulator is a latching valve for pressure regulation in a massflow controller flow rate 
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assay system according to claim 2, and is characterized by making a primary pressure of 
reducing valve decompress by passing the gas for measurement to the downstream of the 
latching valve for pressure regulation concerned set as low voltage by opening after the 
clausilium of said latching valve for measurement initiation. 

[Claim 4] In a massflow controller flow rate assay system according to claim 3 Said 
latching valve for measurement initiation A normal close type air operation valve, When 
said latching valve for pressure regulation is the combination of a normally open type air 
operation valve, Or when each latching valve is the combination by the operation valve 
reverse type The massflow controller flow rate assay system characterized by controlling 
supply of the actuation air to both latching valves by the common control valve, and being 
carried out through the speed controller with which supply of the actuation air to the 
latching valve for measurement initiation consists of a diaphragm and a check valve. 
[Claim 5] Said pressure regulator is a massflow controller flow rate assay system 
characterized by making said pressure regulation latching valve downstream into low 
voltage, when sequential piping is carried out in a massflow controller flow rate assay 
system according to claim 3 and the latching valve for pressure regulation and an auxiliary 
latching valve open and close said auxiliary latching valve before the clausilium of said 
latching valve for measurement initiation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the massflow controller flow rate assay 
system in which the flow rate measurement which lost the volume change at the time of 
flow rate measurement in the detail, and was stabilized is possible further about the flow 
rate assay system of the massflow controller piped into the gas line used for example, for a 
semi-conductor manufacturing facility etc. 
[0002] 

[Description of the Prior Art] In the membrane formation equipment in a semi-conductor 
manufacturing facility, a dry type etching system, etc., strong inflammability gas, such as 
corrosive gas, such as so-called special material gas, chlorine gas, etc., such as a silane and 
a phosphine, and hydrogen gas, etc. is used, for example, these gas - ** the flow rate is 
managed very strictly for the reasons nil why that the flow rate influences the quality of a 
process directly, the burden of the damage elimination equipment installed in ** exhaust 
air system, and ** gas itself are expensive etc. Then, a well-known massflow controller is 
piped into a gas line, and the gas of the optimal flow rate is passed for every type of gas and 
process recipe by the massflow controller. A setup of such a flow rate is performed by 
accommodation of applied voltage in a massflow controller. 

[0003] By the way, among process gas, also within the property top gas line, a solid may be 
deposited, the deposit solid is accumulated and especially the charge gas of membrane 
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formation material may produce the capacity change in a gas line. Possibility that a solid 
deposits in the capillary part in a massflow controller especially as compared with other 
parts, and the effect of [ at the time of depositing ] are large. Therefore, when a deposit 
solid is accumulated, the engine performance of a massflow controller of managing the 
optimal flow rate very strictly will fall, and the stability of a process will be checked. 
Therefore, the relation of the applied voltage and the real flow rate in a massflow 
controller collapses, and gas supply of a proper flow rate is no longer performed. 
[0004] Although a setup of applied voltage must be corrected in order to pass a right 
quantity of gas flow when such [ actually ] change takes place, the need of measuring the 
flow rate of a massflow controller arises at this time. Then, the following is mentioned as a 
conventional massflow controller flow rate assay system. Drawing 10 is drawing having 
shown a part of gas circuit included in the conventional massflow controller flow rate assay 
system. Massflow controllers 2A-2C are piped by the process gas supply pipes 1A-1C, the 
1st latching valve 3A-3C and the 2nd latching valve 4A-4C are piped by the upstream, and 
the 3rd latching valve 5A-5C is further piped to the process gas line supplied to the process 
chamber which does not illustrate process gas A C by the downstream. 

[0005] On the other hand, as for the measurement gas line which supplies the gas for 
measurement, multipoint connection of the measurement gas supply line 11 is carried out 
through branch pipes 12A-12C between the 1st latching valve 3A-3C of the process gas 
supply pipes 1A-1C, and the 2nd latching valve 4A-4C. The measurement gas supply line 
11 is connected to the high-pressure nitrogen source 13 for the flow rate measurement, 
using nitrogen gas as gas for measurement. And sequential piping of a regulator 14, the 
latching valve 15 for measurement initiation, and the pressure sensor 16 is carried out at 
the measurement gas supply line 11. Moreover, check valves 17A-17C and the connection 
section latching valves 18A-18C are piped by each branch pipes 12A-12C. Check valves 
17A-17C are formed in order to avoid risk of two or more kinds of gas being mixed, and a 
product occurring. 

[0006] So, in the massflow controller flow rate assay system which consists of such a gas 
circuit, as it is the following, for example, flow rate measurement of massflow controller 2A 
is performed. First, after all the 1st latching valve 3A-3C is closed and supply of process 
gas A-C is intercepted, the connection section latching valves 18A18C and the latching 
valve 15 for measurement initiation are opened. Therefore, it blows to an exhaust side 
through the process chamber which is not illustrated, and scavenges the process gas which 
remains in process gas supply pipe 1A - 1C. And the connection section latching valves 18B 
and 18C corresponding to massflow controller 2B and 2C which become the outside for 
measurement are closed, and nitrogen gas is supplied from the high-pressure nitrogen 
source 13. 

[0007] Although nitrogen gas flows into an exhaust side through massflow controller 2A, 
since it continues being supplied through a regulator 14 from the high-pressure nitrogen 
source 6, the inside of a gas line is 2 kgf7cm2. It is maintained. Then, the inside of a gas line 
is 2 kgf/cm2. If the latching valve 15 for measurement initiation is closed in the condition 
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of having been stabilized, supply of nitrogen gas will be suspended to the downstream of 
the latching valve 15 for measurement initiation. Therefore, from massflow controller 2A, 
the nitrogen gas of a predetermined flow rate will continue being discharged, and the 
measured value of a pressure sensor 16 will fall gradually. Based on this pressure 
drawdown time amount, the flow rate of massflow controller 2A is measured. And flow rate 
rate of change is computed by the comparison operation of the pressure drawdown time 
amount in the initial state of massflow controller 2A and the pressure drawdown time 
amount by this measurement being carried out, and flow rate assay of the massflow 
controller 2A is performed. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the conventional massflow 
controller flow rate assay system, in order for the primary pressure of reducing valve of a 
massflow controller to fall at the time of flow rate measurement, there was a problem that 
the accuracy of measurement will worsen. That is, the hydrometry by the conventional 
flow rate assay system measures the fall velocity by the pressure drop of the intercepted 
massflow controller upstream, and flow rate rate of change is measured. Therefore, 
measurement was performed in the condition that the primary pressure of reducing valve 
of a massflow controller falls. However, when the service condition of a massflow controller 
is seen, the primary pressure of reducing valve is controlled by the regulator, and it is 
usually uniformly controlled so that there is no pressure fluctuation. This is because the 
flow control precision of a massflow controller worsens, and flow cannot pulsate or it 
cannot set to a fixed flow rate, if pressure fluctuation happens. 

[0009] Thus, in the conventional flow rate assay system, assay was usually performed to 
the condition at the time of use under the different condition that the primary pressure of 
reducing valve of a massflow controller was managed by 1 constant pressure and that the 
primary pressure of reducing valve falls gradually. It follows, for example, if, as for the 
massflow controller, the amount of outflow decreases with the fall of a primary pressure of 
reducing valve, a control flow rate will be increased in order to compensate the lack by the 
comparison with the set point. Therefore, .performing flow rate assay, where a primary 
pressure of reducing valve is reduced had become the cause which worsens the accuracy of 
measurement. 

[0010] Moreover, in the thing of said conventional example, at the time of measurement, 
since the clausilium of a check valve was not perfect, the gas in tubing flowed backwards, 
the piping volume was changed, and there was a problem that flow rate measurement of a 
massflow controller will become unstable. That is, since the connection section latching 
valves 18B and 18C prepared in each branch pipes 12B and 12C are closed in the case of 
said instantiation, the pressures in the upstream tubing are 2 kgf7cm2 by the regulator 14. 
It is adjusted. And if the latching valve 15 for measurement initiation is closed and 
measurement is started, the nitrogen gas in tubing will be discharged from process gas 
supply pipe 1A through massflow controller 2A. 

[000 11] However, since the amounts of outflow from immediately after initiation are few, 
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the differential pressure of the upstream of check valves 17B and 17C and the downstream 
is hardly produced. Therefore, clausilium of the check valves 17B and 17C is not carried 
out completely, but the nitrogen gas of check valve 17B and 17C downstream may flow 
backwards to the upstream decompressed gradually. However, such un-arranging does not 
necessarily surely happen each time, and check valves 17B and 17C close it correctly, and 
it may not produce a back flow. Therefore, in that there was a case where it was not closed 
with the case where check valves 17B and 17C are closed correctly, fluctuation for the 
volume between the check valves 17B and 17C and the connection section latching valves 
18B and 18C in branch pipes 12B and 12C arises, flow rate measurement of a massflow 
controller becomes unstable, and exact flow rate assay cannot be performed. 
[0012] Then, this invention is made in order to solve the trouble mentioned above, and it 
aims at offering the massflow controller flow rate assay system which raised the 
hydrometry precision of a massflow controller. 
[0013] 

[Means for Solving the Problem] The massflow controller flow rate assay system of this 
invention The multiple-processes gas line which carries out the sequential course of a 
process gas latching valve and the massflow controller, and supplies the process gas from 
the source of process gas to a process chamber, It has the measurement gas line by which 
multipoint connection was carried out to said process gas line that the process gas from the 
source of measurement gas supply should be discharged via said each massflow controller. 
To the intersection of said measurement gas line The 1st pressure regulator, Sequential 
piping of the latching valve for measurement initiation, a pressure sensor, and the 2nd 
pressure regulator is carried out. To a part for each tee of said measurement gas line 
Sequential piping of the connection section latching valve which performs cutoff between 
said process gas lines and measurement gas lines is carried out. It is characterized by 
performing flow rate assay of a massflow controller by measuring the pressure drawdown 
between said latching valve for measurement initiation and 2nd pressure regulator with 
said pressure sensor. 

[0014] Therefore, after supply of process gas is intercepted by the closed process gas 
latching valve, the connection section latching valve connected with the massflow 
controller of the outside for measurement is closed and measurement gas is supplied from 
the source of measurement gas supply, where the inside of a gas line is set as place 
constant pressure with the 1st pressure regulator and the 2nd pressure regulator, the 
latching valve for measurement initiation is closed. And the pressure drawdown 
accompanying the measurement gas shut up in the gas line being discharged from a 
massflow controller predetermined in measurement gas is measured by the pressure 
sensor, and the flow rate of a massflow controller is measured based on the measured 
value. Therefore, during the measurement by which measurement gas is discharged from a 
massflow controller, with the 2nd pressure regulator, since the downstream is always 
maintained by 1 constant pressure, it does not require back pressure for the check valve of 
the closed connection section latching valve upstream, and does not generate a back flow. 
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Therefore, the volume change by the check valve at the time of measurement can be lost, 
and flow rate measurement of a massflow controller can be stabilized. 

[0015] Moreover, the massflow controller flow rate assay system of this invention The 
multiple-processes gas line which carries out the sequential course of a process gas 
latching valve and the massflow controller, and supplies the process gas from the source of 
process gas to a process chamber, It has the measurement gas line by which multipoint 
connection was carried out to said process gas line that the process gas from the source of 
measurement gas supply should be discharged via said each massflow controller. To the 
intersection of said measurement gas line The 1st pressure regulator, Sequential piping of 
the latching valve for measurement initiation and the pressure sensor is carried out, and 
the branch line of the pressure regulator which makes a primary pressure of reducing 
valve decompress is further carried out to the downstream. To a part for each tee of said 
measurement gas line Sequential piping of the check valve which prevents the inflow of 
process gas, and the connection section latching valve which performs cutoff between said 
process gas lines and measurement gas lines is carried out. After it closes said latching 
valve for measurement initiation and said pressure regulator decompresses to 
predetermined timing, it is characterized by performing flow rate assay of a massflow 
controller by measuring pressure drawdown with said pressure sensor. 

[0016] Therefore, after supply of process gas is intercepted by the closed process gas 
latching valve, the connection section latching valve connected with the massflow 
controller of the outside for measurement is closed and measurement gas is supplied from 
the source of measurement gas supply, where the inside of a gas line is set as place 
constant pressure with the 1st pressure regulator, the latching valve for measurement 
initiation is closed. After the latching valve for measurement initiation is closed and 
reduced pressure of a primary pressure of reducing valve is performed by the pressure 
regulator to predetermined timing, the pressure drawdown accompanying the 
measurement gas shut up in the gas line being discharged from a massflow controller 
predetermined in measurement gas is measured by the pressure sensor, and the flow rate 
of a massflow controller is measured based on the measured value, therefore, if reduced 
pressure of a primary pressure of reducing valve is performed by the pressure regulator to 
predetermined timing, the pressure of the check valve upstream will decompress - having 
- back pressure - a check valve - ** clausilium is carried out compulsorily and 
generating of a back flow is prevented. Therefore, the volume change by the check valve at 
the time of measurement can be lost, and flow rate measurement of a massflow controller 
can be stabilized. 

[0017] Moreover, said pressure regulator is a latching valve for pressure regulation, and 
the massflow controller flow rate assay system of this invention is characterized by making 
a primary pressure of reducing valve decompress by opening after the clausilium of said 
latching valve for measurement initiation by passing the gas for measurement to the 
downstream of the latching valve for pressure regulation concerned set as low voltage. 
Therefore, clausilium of the check valve can be certainly carried out by the simple 
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configuration, the volume change by the check valve at the time of measurement can be 
lost, and flow rate measurement of a massflow controller can be stabilized. 
[0018] Moreover, the massflow controller flow rate assay system of this invention Said 
latching valve for measurement initiation A normal close type air operation valve, When 
said latching valve for pressure regulation is the combination of a normally open type air 
operation valve, Or when each latching valve is the combination by the operation valve 
reverse type It is characterized by controlling supply of the actuation air to both latching 
valves by the common control valve, and being carried out through the speed controller 
with which supply of the actuation air to the latching valve for measurement initiation 
consists of a diaphragm and a check valve. Therefore, since the latching valve for pressure 
regulation is closed by it before it can reduce the configuration member and the latching 
valve for measurement initiation is opened by the common control valve with a speed 
controller at the time of measurement gas supply, since supply of actuation air is possible, 
the latching valve downstream for pressure regulation can be certainly changed into a low 
voltage condition. 

[0019] Moreover, the massflow controller flow rate assay system of this invention is 
characterized by said pressure regulator making low voltage said pressure regulation 
latching valve downstream, when sequential piping is carried out and the latching valve 
for pressure regulation and an auxiliary latching valve open and close said auxiliary 
latching valve before the clausilium of said latching valve for measurement initiation. 
Therefore, the latching valve downstream for pressure regulation can be certainly changed 
into a low voltage condition by closing motion of an auxiliary latching valve. 
[0020] 

[Embodiment of the Invention] Next, the gestalt of 1 operation of the massflow controller 
flow rate assay system concerning this invention is explained. Drawing 1 is drawing 
having shown a part of gas circuit included in the massflow controller flow rate assay 
system (only henceforth a "flow rate assay system") of the gestalt of the 1st operation. 
Although this is the gas circuit formed of the almost same configuration as the thing (refer 
to drawing 10 ) of said conventional example, the 2nd regulator 21 is piped by the 
measurement gas supply line 11 as the description at the downstream of a pressure sensor 
16. Therefore, except for this regulator 21, the thing and same sign of the conventional 
example are attached and explained about other configurations. By adjusting the pressure 
of the downstream, a regulator 21 loses the volume change by check valves 17A-17C, and it 
is formed in order to stabilize flow rate measurement of a massflow controller. Then, about 
the stability of the flow rate measurement by the gas circuit of such a configuration, while 
the measurement approach is shown, suppose that measurement precision is verified. 
[0021] Drawing 2 is the circuit diagram having shown the measuring and test equipment 
based on this flow rate assay system. The gas line to the massflow controller 2 used as the 
candidate for measurement is constituted from this equipment by the measurement gas 
supply line 22, and the regulator 14, the latching valve 15 for measurement initiation, the 
pressure sensor 16, and the regulator 21 are piped in order by the upstream of that 
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measurement gas supply line 22 corresponding to the gas circuit shown in drawing 1 R> 1. 
And a massflow controller 2 is connected to the downstream of the measurement gas 
supply line 22, and the pressure sensor 23 which measures the pressure of the gas supplied 
to a massflow controller 2, and the mass flow meter 24 which measures the amount of 
outflow of a massflow controller 21 are piped, respectively. 

[0022] Here, if the gas line to the massflow controller 2 (it corresponds to massflow 
controller 2A in drawing 1 ) which serves as a candidate for measurement from a regulator 
21 is compared with the thing of the gas circuit of drawing 1 , branch pipe 12A, check valve 
17A and connection section latching valve 18A which were piped there and process gas 
supply pipe 1A, and 2nd latching valve 4A piped there are omitted. On the other hand, in 
the downstream of a regulator 21 piped by the measurement gas supply line 22, multipoint 
connection of the branch pipe 25 which substituted for all the branch pipes 12B and 12C 
connected with the massflow controller (it corresponds to massflow controller 2B in 
drawing 1 and 2C) of the outside for measurement is carried out to the measurement gas 
supply line 22. And a check valve 17 and the connection section latching valve 18 are piped 
in order there, and the pressure sensor 26 is further piped with this metering device that 
the pressure which it is between the check valves 17 to which the volume is therefore 
changed inconvenient and the connection section latching valves 18 of a check valve 17 
should be measured. 

[0023] Moreover, the control section shown in this measuring and test equipment at 
drawing 2 is constituted. In addition, although not illustrated to drawing 1 , the same 
control section is constituted also in the flow rate assay system. Both the latching valve 15 
for measurement initiation and the connection section latching valve 18 are normal close 
type air operation valves, and the solenoid valves 31 and 32 for adjusting supply of the 
actuation air which operates both the latching valves 15 and 18 are connected to the air 
pump which is not illustrated. The monitoring controller 31 connected to the drive power 
source 32 is connected to a solenoid valve 31, and it connects with the I/O board 35 
connected to the drive power source 34 at the solenoid valve 32. 

[0024] The control program is memorized that the monitoring controller 31 should open 
and close a solenoid valve 31 to predetermined timing. Moreover, the I/O board 35 is 
connected to the monitoring controller 31, and it connects with the personal computer 36 
which performs control by this whole measurement testing device on the I/O board 35 
further. On the other hand, the AD board 37 is connected to the personal computer 36. 
[0025] On the other hand, with the measuring and test equipment based on the flow rate 
assay system of the gestalt of such this operation, the measuring and test equipment 
corresponding to the conventional flow rate assay system shown by drawing 10 is 
constituted, and it compares about the stability of flow rate measurement of both. Drawing 
3 is the circuit diagram having shown the measuring and test equipment of the 
conventional flow rate assay system, and makes other configurations the same excluding 
the regulator 21 formed as a description of the gestalt of this operation as compared with 
the thing of drawing 2 . A same sign is attached and shown about the same configuration. 
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[0026] Then, the case of the measuring and test equipment of the flow rate assay system in 
the gestalt of this operation is explained previously. In addition, compression air is used for 
measurement gas instead of nitrogen gas. First, if the measurement start signal from a 
personal computer 36 is sent, the electrical potential difference from the drive power 
source 34 will be impressed to a solenoid valve 32 through the I/O board 35, actuation air 
will be intercepted by actuation of the excited solenoid valve 32, and the connection section 
latching valve 18 will be closed. Moreover, the measurement start signal from a personal 
computer 36 is transmitted to the monitoring controller 33 from the I/O board 35, and the 
electrical potential difference from the drive power source 32 is impressed to a solenoid 
valve 31. Therefore, actuation air is supplied by actuation of the excited solenoid valve 31, 
the latching valve 18 for measurement initiation can open, and the compression air from 
the air source of supply 38 is supplied to the measurement gas supply line 22. 
[0027] Since the connection section latching valve 18 is closed, as for the air which flows to 
the branch pipe 25 by which the compression air supplied from the air source of supply 38 
was discharged by the measurement gas supply line 22 through the massflow controller 2 
and the mass flow meter 24 which were piped directly, and multipoint connection was 
carried out to the measurement gas supply line 22 on the other hand, the flow is stopped. 
By the way, with this measurement testing device, regulators 14 are 4 kgf7cm2. Since it is 
set up, at the downstream, the pressures in the measurement gas supply line 22 are 4 
kgf7cm2. It will be maintained. Therefore, the measured value of a pressure sensor 16 is 4 
kgf7cm2. It is ** carried out. 

[0028] Moreover, the regulator 21 which makes the description of the gestalt of this 
operation prepared in the downstream is 2 kgf/cm2. It is set up. Therefore, the pressure in 
the measurement gas supply line 22 of the downstream and a branch pipe 25 is 2 kgf7cm2 
further. It will be maintained. Therefore, the measured value of a pressure sensor 23 and a 
pressure sensor 26 is 2 kgf7cm2. It is shown. And after the pressure in a gas line is set as 
the value mentioned above by the compression air supplied from the air source of supply 38, 
the energization to a solenoid valve 31 is stopped by the monitoring controller 33 to 
predetermined timing. Therefore, supply of actuation air is intercepted by actuation of a 
solenoid valve 31, and the latching valve 15 for measurement initiation is closed. Supply of 
compression air is intercepted by the clausilium of the latching valve 15 for measurement 
initiation, and measurement is started. 

[0029] At this time, the monitor of the actual measurement data based on measurement of 
a pressure sensor 16 and a pressure sensor 26 and measurement of the mass flow meter 24 
is carried out on the AD board 37 connected to the personal computer 36. Drawing 4 is the 
graph which made this actual measurement data the graph, showed it, took time amount 
along the axis of abscissa, took the pressure and the flow rate along the axis of ordinate, 
and was shown. First, if the latching valve 15 for measurement initiation is closed, the air 
shut up in the measurement gas supply line 22 will be discharged to atmospheric air 
through the massflow controller 2 by which a flow rate setup was carried out. Therefore, 
although the pressure of the downstream of the latching valve 15 for measurement 
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initiation will decline gradually, since pressure regulation is further performed by the 
regulator 21 in this measuring and test equipment, the pressures of that downstream are 2 
kgf7cm2. It is maintained. 

[0030] Then, since the air with which it filled up between the latching valve 15 for 
measurement initiation and the regulator 21 flows to the downstream, as the pressure 
measured by the pressure sensor 16 shows drawing 4 , a loose descent line is shown from 
immediately after measurement initiation. Moreover, constant value is maintained as the 
amount of outflow of a massflow controller 2 is shown in drawing 4 . Therefore, the 
pressure measured in a pressure sensor 16 will descend at a fixed rate. On the other hand, 
the regulator 21 downstream is always 2 kgf7cm2. Since it is maintained by the pressure, 
as for the ** measurement **** pressure, constant value is maintained by the pressure 
sensor 26. In addition, it is transmitted to the AD board 37 and this actual measurement 
data (P16, P26, MFM24) is outputted from the personal computer 36 which analyzed that 
data. 

[0031] Next, the case of the measuring and test equipment in the conventional flow rate 
assay system ( drawing 10 ) shown in drawing 3 is explained. The test method is the same 
as that of the thing of the gestalt of this operation mentioned above. Since the connection 
section latching valve 18 is closed, as for the air which flows to the branch pipe 25 by which 
the compression air supplied from the air source of supply 38 was discharged by the 
measurement gas supply line 22 through the massflow controller 2 and the mass flow 
meter 24 which were piped directly, and multipoint connection was carried out to the 
measurement gas supply line 22 on the other hand, the flow is stopped. By the way, with 
this measurement testing device, regulators 14 are 2 kgf/cm2. Since it is set up, at the 
downstream, the pressures in the measurement gas supply line 22 and a branch pipe 25 
are 2 kgf7cm2. It will be maintained. Therefore, the measured value of a pressure sensor 16 
and a pressure sensor 26 is 2 kgffcm2. It is ** carried out. 

[0032] And as mentioned above by the compression air supplied from the air source of 
supply 38, the pressures in a gas line are 2 kgf7cm2. After being set up, the energization to 
a solenoid valve 31 is intercepted by the monitoring controller 33 to predetermined timing. 
Therefore, supply of actuation air is intercepted by actuation of a solenoid valve 31, the 
latching valve 15 for measurement initiation is closed, and measurement is started. 
[0033] At this time, the monitor of the actual measurement data based on measurement of 
a pressure sensor 16 and a pressure sensor 26 and measurement of the mass flow meter 24 
is carried out on the AD board 37 connected to the personal computer 36. Drawing 5 is the 
graph which made this actual measurement data the graph, showed it, took time amount 
along the axis of abscissa, took the pressure and the flow rate along the axis of ordinate, 
and was shown, first, if the latching valve 15 for measurement initiation is closed, the air 
boiled and shut up in the measurement gas supply line 22 will be discharged to 
atmospheric air through the massflow controller 2 by which a flow rate setup was carried 
out. Therefore, the downhill course which falls gradually as the pressure measured by the 
pressure sensor 16 is shown in drawing 5 was shown by discharge of the air in the latching 
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valve 15 downstream for measurement initiation. Moreover, although it goes up in order 
that the amount of outflow of a massflow controller 2 may enlarge the aperture of a valve 
so that it may compensate the flow rate fall immediately after measurement initiation as 
shown in drawing 5 , discharge of the stable setting flow rate is maintained after that. 
Therefore, the pressure measured in a pressure sensor 16 will descend at a fixed rate. 
[0034] And as the technical problem of this time former also showed, when an actuation 
mistake arises in a check valve 17, the downhill course to which the pressure carried out 
by the pressure sensor 26 as shown in drawing 5 falls gradually will be shown. If the 
pressure of the upstream declines, the pressure of the downstream will become high 
relatively, and clausilium of the check valve 17 should be carried out so that back pressure 
may be applied and the air of the downstream may not flow backwards by that. The inside 
of tubing between a check valve 17 and the connection section latching valve 18 will be in a 
sealing condition, and since the back flow of air does not arise, the pressure measured by 
the pressure sensor 26 will show constant value to such always [ forward ]. 
[0035] However, if clausilium of the check valve 17 is not completely carried out by 
actuation mistake, air will flow backwards with reduced pressure of the upstream. 
Drawing 5 shows such a situation. Therefore, the pressures measured with a pressure 
sensor 16 in the measuring and test equipment in the conventional flow rate assay system 
shown in drawing 3 are 2 kgf/cm2 </SUP> by discharge of the air from immediately after 
measurement initiation. The pressures which are that descended gradually from the value 
and a check valve 17 was not closed, and are measured with a pressure sensor 26 are also 2 
kgf7cm2. The value which descends gradually from a value will be shown. And the test 
result in the measuring and test equipment with which the switching condition of the 
check valve 17 at the time of the measurement which will come is performed repeatedly 
showed that it was the phenomenon generated irregularly. 

[0036] On the other hand, with the measuring and test equipment in the flow rate assay 
system of the gestalt of this operation, in order for a regulator 21 to maintain the upstream 
and the downstream pressure of a check valve 17 at constant value, the back flow by the 
check valve 17 was lost by stopping the flow of the air in a branch pipe 25. The measured 
value of the pressure sensor 26 shown in drawing 4 R> 4 became fixed so that that might 
be shown. Therefore, in the measuring and test equipment of the gestalt of this operation, 
the volume change by closing motion of a check valve 17 like before is lost, and 
measurement always came to be performed under the volume of the connection section 
latching valve 18 upstream at the time of flow rate measurement. Therefore, it turns out 
that it is stabilized and flow rate measurement can be performed from the test result of 
this measurement test equipment also about the flow rate assay system shown in drawing 
1 . There, the case where flow rate assay of for example, massflow controller 2A is 
performed is explained. 

[0037] First, all the 1st latching valve 3A-3C is closed, and supply of process gas A-C is 
intercepted. Subsequently, the connection section latching valves 18A-18C are opened, and 
the pressures of the downstream of a regulator 14 are 4 kgf7cm2. The pressures of the 
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downstream of a regulator 21 are 2 kgf7cm2. The latching valve 15 for measurement 
initiation is opened in the condition of having been adjusted so that it might become. 
Therefore, the nitrogen gas supplied from the high-pressure nitrogen source 13 flows from 
the measurement gas supply line 11 to the process gas supply pipes 1A1C, and it blows to 
an exhaust side through the process chamber which is not illustrated, and scavenges the 
process gas which remains in process gas supply pipe 1A - 1C. Then, the connection section 
latching valves 18B and 18C are closed, and the discharge from massflow controller 2B and 
2C is stopped. 

[0038] Although nitrogen gas continues being discharged a setting flow rate every through 
massflow controller 2A, it is replaced with one side through a regulator 14 from the 
high-pressure nitrogen source 6. Therefore, for the pressure in tubing, the downstream of a 
regulator 14 is 4 kgf/cm2 until before a regulator 21. It is maintained and the regulator 21 
downstream is 2 kgtfcm2. It is maintained. After the inside of tubing is stabilized in such a 
setting pressure, closing ****** are started for the latching valve 15 for measurement 
initiation. The nitrogen gas of a setting flow rate continues being discharged from a 
massflow controller 1 through branch pipe 12A which the nitrogen gas confined in the 
downstream by the clausilium of the latching valve 15 for measurement initiation is 
opening for free passage to the discharge side. And the pressure of the latching valve 15 
downstream for measurement initiation by which supply was stopped by discharge of 
nitrogen gas, i.e., the pressure measured by the pressure sensor 16, will descend gradually. 
[0039] However, since the regulator 21 is formed in the lower stream of a river of a 
pressure sensor 16, the pressures of the regulator 21 downstream are still 2 kgf7cm2. The 
pressure is maintained. Therefore, since the check valves 17B and 17C which had fear of a 
back flow conventionally do not have differential pressure at the upstream and 
downstream, it does not flow backwards, and flow rate measurement of massflow 
controller 2A is performed under the stable fixed volume. Therefore, in a flow rate assay 
system, flow rate measurement is performed by the, pressure drawdown time amount in 
predetermined pressure broadening based on the measured value outputted from a 
pressure sensor 16. the gestalt of this operation for example, - the measured value of a 
pressure sensor 16 -- 3.5 kgi?cm2 in the place which became, the monitor of pressure data 
begins on the AD board 37 connected to the personal computer 36 having - 3.3 - 2.8 
kgf/cm2 up to flow rate measurement is performed by pressure drawdown time amount. 
And flow rate rate of change is computed by the comparison operation of the pressure 
drawdown time amount measured this time and the pressure drawdown time amount in 
the initial state of massflow controller 2A being carried out, and flow rate assay of 
massflow controller 2A is performed based on it. 

[0040] As mentioned above, since the 2nd regulator 21 was further formed in the 
measurement location downstream by the pressure sensor 16 as a pressure regulator 
according to the flow rate assay system of the gestalt of this operation even if it has check 
valves 17A- 17C all over a gas circuit as explained to the detail, the effect of a back flow was 
able to be lost by keeping constant the pressure before and behind check valves 17A-17C. 
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Therefore, the volume at the time of performing flow rate measurement of massflow 
controller 2A (2B, 2C) becomes always fixed, and the assay will be performed with a 
sufficient precision. In addition, although the case where it was based on the volume 
change by the fall of the primary pressure of reducing valve of the massflow controller 
which check valves 17A-17C do, especially valve opening of check valves 17A17C was 
shown and the gestalt of this operation explained Forming the 2nd regulator 21 in the 
measurement location downstream by the pressure sensor 16 as a pressure regulator 
Irrespective of the existence of a check valve, the primary pressure of reducing valve of a 
massflow controller can be stabilized, and the hydrometry precision of a massflow 
controller can be raised by this. 

[0041] Next, the gestalt of the 2nd operation of the massflow controller flow rate assay 
system concerning this invention is explained. Drawing 6 is drawing having shown a part 
of gas circuit included in the flow rate assay system of the gestalt of the 2nd operation. It is 
the gas circuit in which the thing of the gestalt of this operation was also formed of the 
almost same configuration as the thing of said conventional example, and the description 
is the point of having formed the pressure regulating valve 41 in the measurement gas 
supply line 11. Then, except for this pressure regulating valve 41, the thing and same sign 
of the conventional example are attached and explained about other configurations. This 
pressure regulating valve 41 is formed in order to make the pressure of check valve 17A ■ 
17C upstream decompress momentarily. Then, while a measurement testing device is 
shown like the gestalt of said 1st operation about the stability of the flow rate 
measurement by the gas circuit of such a configuration and the measurement approach is 
shown, suppose that measurement precision is verified. 

[0042] Drawing 7 is the circuit diagram having shown the measuring and test equipment 
formed based on the flow rate assay system of the gestalt of this operation. The gas line to 
the massflow controller 2 used as the candidate for measurement is constituted from this 
equipment by the measurement gas supply line 22, and the regulator 14, the latching valve 
15 for measurement initiation, and the pressure sensor 16 are piped in order by the 
upstream of that measurement gas supply line 22 corresponding to the gas circuit shown 
in drawing 6 . And the mass flow meter 24 which measures a massflow controller 2 and its 
amount of outflow is piped by the downstream of the measurement gas supply line 22. On 
the other hand, multipoint connection of the branch pipe 25 is carried out to the upstream 
in front of a massflow controller 2 at the measurement gas supply line 22. And the branch 
pipe 25 branches to a 2* way further, a check valve 17, a pressure sensor 26, and the 
connection section latching valve 18 are piped in order by one side, and the pressure 
regulating valve 41 is piped in another side. 

[0043] A pressure regulating valve 41 is the normally open type Ayr operation valve, and 
the air pipe which is common so that it may operate by the actuation air from the same 
solenoid valve 31 as the latching valve 15 for measurement initiation is connected. The 
latching valve 15 for measurement initiation is the normal close type Ayr operation valve, 
and the speed controller for it being behind a little to a pressure regulating valve 41 closing, 
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and making it open is formed. Specifically it extracts to the latching valve 15 for 
measurement initiation, an air pipe is connected through 42, and the check valve 43 which 
intercepts the flow by the side of the latching valve 15 for measurement initiation is piped 
and constituted by the bypass connected so that the drawing 42 might be straddled. 
Moreover, for the pressure regulation tubing 44 of the pressure -regulating- valve 41 
downstream, when a pressure regulating valve 41 opens the piping volume of the 
downstream so that it may mention later although closed, and the gas of the upstream 
flows into the pressure regulation tubing 44 of the downstream, the pressure drawdown 
width of face of the upstream is about 0.3 kgf7cm2. It is designed so that it may become. 
[0044] Then, flow rate measurement of the measuring and test equipment in the flow rate 
assay system of the gestalt of this operation is explained. In addition, also in an exam, 
compression air is used for measurement gas instead of nitrogen gas. First, if the 
measurement start signal from a personal computer 36 is sent, the electrical potential 
difference from the drive power source 34 will be impressed to a solenoid valve 32 through 
the I/O board 35, actuation air will be intercepted by actuation of the excited solenoid valve 
32, and the connection section latching valve 18 will be closed. Moreover, the measurement 
start signal from a personal computer 36 is transmitted to the monitoring controller 33 
from the I/O board 35, and the electrical potential difference from the drive power source 
32 is impressed to a solenoid valve 31. Therefore, actuation air is supplied by actuation of 
the excited solenoid valve 31, the latching valve 15 for measurement initiation can open, 
and the compression air from the air source of supply 38 is supplied to the measurement 
gas supply line 22. 

[0045] Although the actuation air supplied by actuation of a solenoid valve 31 is supplied to 
a pressure regulating valve 41 and the latching valve 15 for measurement initiation with 
the same air pipe at coincidence at this time, actuation of the latching valve 15 for 
measurement initiation will be overdue with a speed controller. Since the amount of supply 
of the actuation air supplied to the latching valve 15 for measurement initiation extracts 
and it is restricted by 42, it is to take time amount, before reaching the pressure which 
operates the latching valve 15 for measurement initiation compared with a pressure 
regulating valve 41. 

[0046] Then, the compression air supplied from the air source of supply 38 is discharged by 
the latching valve 15 for measurement initiation been [ the latching valve / it ] late and 
opened at the measurement gas supply line 22 through the massflow controller 2 and the 
mass flow meter 24 which were piped directly. Since the connection section latching valve 
18 and the pressure regulating valve 41 are closed, as for the air which flows on the other 
hand to the branch pipe 25 by which multipoint connection was carried out to the 
measurement gas supply line 22, the flow is stopped. With this measurement testing 
device, regulators 14 are 2 kgf7cm2. Since it is set up, at the downstream, pressures are 2 
kgf/cm2. It will be gone up and stabilized. Moreover, since a pressure regulating valve 41 is 
closed before compression air is supplied from the air source of supply 38, the inside of the 
pressure regulation tubing 44 of the downstream of a pressure regulating valve 41 is 2 
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kgf/cm2. Compared with the set-up upstream, it has low voltage. 

[0047] And after the pressure in a gas line is set as the value mentioned above by the 
compression air supplied from the air source of supply 38 and being stabilized, the 
energization to a solenoid valve 31 is stopped to predetermined timing. Therefore, supply 
of actuation air is intercepted by actuation of a solenoid valve 31, and closing ****** are 
started for the latching valve 18 for measurement initiation. At this time, the monitor of 
the actual measurement data based on measurement of a pressure sensor 16 and a 
pressure sensor 26 and measurement of the mass flow meter 24 is carried out on the AD 
board 37 connected to the personal computer 36. Drawing 8 is the graph which made this 
actual measurement data the graph, showed it, took time amount along the axis of 
abscissa, took the pressure and the flow rate along the axis of ordinate, and was shown. 
[0048] If the latching valve 18 for measurement initiation is closed by supply cutoff of 
actuation air, a pressure regulating valve 41 can open in it and coincidence, the 
downstream of the moment and the latching valve 15 for measurement initiation - 2 
kgf/cm2 from -■ about 0.3 kg!7cm2 It is generated by the amount of rapid pressure 
drawdown. The air shut up by cutoff of the latching valve 15 for measurement initiation is 
for flowing momentarily into the pressure regulation tubing 44 of the 
pressure-regulating-valve 41 downstream. Therefore, a check valve 17 will require the 
back pressure by rapid pressure drawdown immediately after measurement initiation, and 
will be closed certainly. Then, the rapid pressure drawdown by the pressure regulating 
valve 41 is measured by the pressure sensor 16, and rapid ******** { s shown as shown in 
drawing 8 . And since the air confined in the latching valve 15 downstream for 
measurement initiation is discharged a setting flow rate every through a massflow 
controller 2, the downhill course which falls gradually continuously is shown. 
[0049] The pressure of the check valve 17 downstream measured on the other hand by the 
pressure sensor 26 which detects the downstream of a check valve 27 is always kept 
constant regardless of measurement initiation order, as shown in drawing 8 . This is 
because the back flow has not arisen to the air by which clausilium of the check valve 17 
was completely carried out, and it was shut up between the connection section latching 
valves 18. Moreover, as shown in drawing 8 , it is once rapidly stable [ the output of the 
mass flow meter 24 which measures the amount of outflow of a massflow controller 2 / the 
flow rate ] in constant flow a projection and after that immediately after measurement 
initiation. This is because the aperture of the valve of a massflow controller 2 becomes 
large momentarily so that it may compensate the flow rate fall accompanying the pressure 
drawdown immediately after measurement initiation. Since the air in a gas line is 
stabilized after that, the air of a rat tail and a setting flow rate will be again discharged for 
a massflow controller 2. In addition, it is transmitted to the AD board 37 and this actual 
measurement data (P16, P26, MFM24) is outputted from the personal computer 36 which 
analyzed that data. 

[0050] Therefore, according to the measuring and test equipment in the flow rate assay 
system of the gestalt of this operation, in order to carry out pressure drawdown of the 
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upstream pressure of a check valve 17 rapidly by the pressure regulating valve 41 
immediately after measurement initiation, clausilium of the check valve 17 was carried out 
correctly, and the back flow of air was lost. The pressure measured by the pressure sensor 
26 shown by drawing 8 became fixed so that that might be shown. Therefore, also with the 
measuring and test equipment of the gestalt of this operation, the volume change by 
closing motion of a check valve 17 like before will be lost, and the volume of the check valve 
17 upstream will always be applicable for flow rate measurement. Therefore, it turns out 
that it is stabilized and flow rate measurement can be performed from the test result of 
this measurement test equipment also about the flow rate assay system shown in drawing 
6 . There, the case where flow rate assay of for example, massflow controller 2A is 
performed is explained. 

[0051] First, all the 1st latching valve 3A-3C is closed, and supply of process gas AC is 
intercepted. Subsequently, the connection section latching valves 18A-18C are opened, and 
the pressures of the downstream of a regulator 14 are 2 kgf/cm2. The latching valve 15 for 
measurement initiation is opened in the condition of having been adjusted. At this time, 
pressure regulating valves 41 are 2 kgffcm2 like [ it is closed and ] the measuring and test 
equipment which mentioned the pressure of that downstream above. It compares and is 
maintained at low voltage. Moreover, the connection section latching valves 18B and 18C 
are closed, and do not flow to massflow controller 2B and 2C. Therefore, the nitrogen gas 
supplied from the high-pressure nitrogen source 13 flows from the measurement gas 
supply line 11 to the process gas supply pipes 1A-1C, and it blows to an exhaust side 
through the process chamber which is not illustrated, and scavenges the process gas which 
remains in process gas supply pipe 1A - 1C. Then, the connection section latching valves 
18B and 18C are closed, and the discharge from massflow controller 2B and 2C is stopped. 
[0052] Although nitrogen gas continues being discharged a setting flow rate every through 
massflow controller 2A, it is replaced with one side through a regulator 14 from the 
high-pressure nitrogen source 6. Therefore, the downstream of a regulator 14 is 2 kgf/cm2. 
It is maintained. Then, the latching valve 15 for measurement initiation is closed from this 
condition, and measurement is started. While supply of nitrogen gas is intercepted by the 
clausilium of this latching valve 15 for measurement initiation, a pressure regulating valve 
41 can open. Therefore, the nitrogen gas shut up by the clausilium of the latching valve 15 
for measurement initiation in the gas line will flow into the pressure regulation tubing 44 
of the pressure-regulating-valve 41 downstream with a more low pressure by valve opening 
of a pressure regulating valve 41. therefore, the pressure of the latching valve 15 
downstream for measurement initiation - 2 kgf/cm2 from -- rapid pressure drawdown is 
produced and all the check valves 17A-17C are closed by back pressure. 
[0053] And the nitrogen gas of a setting flow rate continues being discharged from a 
massflow controller 1 through branch pipe 12A which the nitrogen gas confined in the 
downstream by the clausilium of the latching valve 15 for measurement initiation is 
opening for free passage to the discharge side. And by discharge of nitrogen gas, the 
pressure of the latching valve 15 downstream for measurement initiation by which supply 
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was stopped will decline, and the measured value of a pressure sensor 16 will descend 
gradually. A clausilium condition is maintained by the differential pressure of the 
upstream which decompresses check valves 17B and 17C further, and the downstream 
maintained at 2 kgf7cm2 at this time. Therefore, clausilium of the check valves 17B and 
17C which had fear of a back flow conventionally is carried out certainly, and flow rate 
measurement of massflow controller 2A is performed under the stable fixed volume. 
Therefore, in a flow rate assay system, flow rate measurement is performed by the 
pressure drawdown time amount in predetermined pressure broadening based on the 
measured value of a pressure sensor 16. And flow rate rate of change is computed by the 
comparison operation of the pressure drawdown time amount measured this time and the 
pressure drawdown time amount in the initial state of massflow controller 2A being 
carried out, and flow rate assay of massflow controller 2A is performed based on it. 
[0054] As mentioned above, as explained to the detail, according to the flow rate assay 
system of the gestalt of this operation Since the pressure immediately after measurement 
initiation is lowered and it was made to carry out clausilium of the check valves 17A-17C 
by the pressure regulating valve 41 certainly even if it has check valves 17A-17C all over a 
gas circuit The volume at the time of performing flow rate measurement of massflow 
controller 2A (2B, 2C) becomes always fixed, and the assay will be performed with a 
sufficient precision. By the way, with the gestalt of this operation, although explained 
focusing on the trouble by check valves 17A17C, the 2nd regulator 21 may be further 
formed in the measurement location downstream by the pressure sensor 16 as a pressure 
regulator like the gestalt of said 1st operation to this flow rate assay system. Then, the 
primary pressure of reducing valve of a massflow controller can be stabilized further, and 
the hydrometry precision of a massflow controller can be raised by this. 
[0055] In addition, various modification is possible for this invention in the range which is 
not necessarily limited to the gestalt of said operation and does not deviate from the 
meaning. For example, the regulator shown with the gestalt of said 1st operation 
applicable to a pressure regulator according to claim 1 does not ask exceptions, such as 
fixed or an electronic formula regulator. Moreover, the configuration of the pressure 
regulator according to claim 2 shown with the gestalt of said 2nd operation should be 
limited to what is depended on a pressure regulating valve 41 and the pressure regulation 
tubing 44, for example, should close the pressure regulation tubing 44, and is good also as 
a vent line. In this case, a pressure regulating valve 41 is opened and closed by the time 
amount which produces predetermined pressure drawdown. Moreover, you may make it 
omit the diaphragm 42 and check valve 43 which constitute a speed controller from piping 
a serial in a pressure regulating valve 41 and the auxiliary latching valve 45, as shown in 
drawing 9 . In this case, the auxiliary latching valve 45 is opened and closed before 
measurement initiation, and the pressure-regulating-valve 45 downstream is changed into 
a low voltage condition. 
[0056] 

[Effect of the Invention] The multiple-processes gas line which this invention carries out 
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the sequential course of a process gas latching valve and the massflow controller, and 
supplies the process gas from the source of process gas to a process chamber, It has the 
measurement gas line by which multipoint connection was carried out to the process gas 
line that the process gas from the source of measurement gas supply should be discharged 
via each massflow controller. To the intersection of a measurement gas line The 1st 
pressure regulator, Sequential piping of the latching valve for measurement initiation, a 
pressure sensor, and the 2nd pressure regulator is carried out. To a part for each tee of a 
measurement gas line Since the connection section latching valve which performs cutoff 
between a process gas line and a measurement gas line considered as the configuration 
which carried out sequential piping During the measurement by which measurement gas 
is discharged from a massflow controller, since the downstream was always maintained by 
1 constant pressure with the 2nd pressure regulator, it became possible [ offering the 
massflow controller flow rate assay system which raised the hydrometry precision of a 
massflow controller ]. 

[0057] Moreover, the multiple-processes gas line which this invention carries out the 
sequential course of a process gas latching valve and the massflow controller, and supplies 
the process gas from the source of process gas to a process chamber, It has the 
measurement gas line by which multipoint connection was carried out to the process gas 
line that the process gas from the source of measurement gas supply should be discharged 
via each massflow controller. To the intersection of a measurement gas line The 1st 
pressure regulator, Sequential piping of the latching valve for measurement initiation and 
the pressure sensor is carried out, and the branch line of the pressure regulator which 
makes a primary pressure of reducing valve decompress is further carried out to the 
downstream. To a part for each tee of a measurement gas line Sequential piping of the 
check valve which prevents the inflow of process gas, and the connection section latching 
valve which performs cutoff between a process gas line and a measurement gas line is 
carried out. Since it considered as the configuration which performs flow rate assay of a 
massflow controller by measuring pressure drawdown with a pressure sensor after it 
closed the latching valve for measurement initiation and the pressure regulator 
decompressed to predetermined timing a check valve - ** - since clausilium was carried 
out compulsorily, it became possible to offer the massflow controller flow rate assay system 
by which the volume change of by the check valve at the time of measurement was lost, 
and flow rate measurement of a massflow controller was stabilized. 

[0058] This invention a pressure regulator moreover, by being a latching valve for pressure 
regulation and opening after the clausilium of the latching valve for measurement 
initiation Since it considered as the configuration which makes a primary pressure of 
reducing valve decompress by passing the gas for measurement to the downstream of the 
latching valve for pressure regulation concerned set as low voltage Clausilium of the check 
valve could be certainly carried out by the simple configuration, and it became possible to 
offer the massflow controller flow rate assay system by which the volume change of by the 
check valve at the time of measurement was lost, and flow rate measurement of a 
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massflow controller was stabilized. 

[0059] The latching valve for measurement initiation this invention Moreover, a normal 
close type air operation valve, When the latching valve for pressure regulation is the 
combination of a normally open type air operation valve, Or when each latching valve is 
the combination by the operation valve reverse type Since it constituted so that it might be 
carried out through the speed controller with which supply of the actuation air to both 
latching valves is controlled by the common control valve, and supply of the actuation air 
to the latching valve for measurement initiation consists of a diaphragm and a check valve 
In order to close the latching valve for pressure regulation by it before it can reduce the 
configuration member and the latching valve for measurement initiation is opened by the 
common control valve with a speed controller at the time of measurement gas supply, since 
supply of actuation air is possible, It became possible to offer the massflow controller flow 
rate assay system which can change certainly the latching valve downstream for pressure 
regulation into a low voltage condition. 

[0060] Moreover, since the pressure regulator considered this invention as the 
configuration which makes the pressure regulation latching valve downstream low voltage 
when sequential piping is carried out and the latching valve for pressure regulation and an 
auxiliary latching valve open and close an auxiliary latching valve before the clausilium of 
the latching valve for measurement initiation, it became possible [ offering the massflow 
controller flow rate assay system which can change the latching valve downstream for 
pressure regulation into a low voltage condition certainly by closing motion of an auxiliary 
latching valve ] . 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing having shown a part of gas circuit which constitutes the flow rate 
assay system of the gestalt of the 1st operation concerning this invention. 
[Drawing 2] It is the circuit diagram having shown the measuring and test equipment in 
the flow rate assay system of the gestalt of the 1st operation. 

[Drawing 31 It is the circuit diagram having shown the measuring and test equipment in 
the conventional flow rate assay system. 

[Drawing 4] It is drawing in which having made the actual measurement data of the 
measuring and test equipment in the flow rate assay system of the gestalt of the 1st 
operation into the graph, and having shown them. 

[Drawing 5] It is drawing in which having made the actual measurement data of the 
measuring and test equipment in the conventional flow rate assay system into the graph, 
and having shown them. 

[Drawing 61 It is drawing having shown a part of gas circuit which constitutes the flow rate 

assay system of the gestalt of the 2nd operation concerning this invention. 

[Drawing 71 It is the circuit diagram having shown the measuring and test equipment in 
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the flow rate assay system of the gestalt of the 2nd operation. 

[Drawing 8] It is drawing in which having made the actual measurement data of the 
measuring and test equipment in the flow rate assay system of the gestalt of the 2nd 
operation into the graph, and having shown them. 

[Drawing 9] It is drawing having shown a part of gas circuit which constitutes the flow rate 
assay system of the gestalt of other operations concerning this invention. 
[Drawing 10] It is drawing having shown a part of gas circuit which constitutes the 
conventional flow rate assay system. 
[Description of Notations] 

1, 1A-1C Process gas supply pipe 

2, 2A-2C Massflow controller 
3A-3C The 1st latching valve 
4A-4C The 2nd latching valve 
5A-5C The 3rd latching valve 

11 22 Measurement gas supply line 
12A- 12C and 25 Branch pipe 

13 High-Pressure Nitrogen Source 

14 21 Regulator 

15 Latching Valve for Measurement Initiation 

16, 23, 26 Pressure sensor 

17, 17A17C Check valve 

18, 18A-18C Connection section latching valve 
31 32 Solenoid valve 

31 Monitoring Controller 

35 I/O Board 

36 Personal Computer 

37 AD Board 
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T^rilufEJI 73 -b lc £ 0 T«iJ5£-T 5CtT*?X7n- 

[M^«2] 7n-trx^X3g»f#i:-7X7n-n>h 
a-9i:^|il^iLT7a-trX^X!g^6(D7 B n-bX 20 
*"X^r7D-trX^-v ^MHc^-r«.Si(coya-trX#X 

Itffl #X {tt*Sigfr f,©7ntx ^X^rtfif E=&"7 X7n- 
3>ha-^^gSLTSfttl-r-<<, iufE7a-feX;tfX 
7^ >K#il£^£nfcft$J;>JX v-T > 
fjlSfhSiJ^X^i-vcottjlgR^cfi. fit 1 JETjlHlggg 

Wj-RlEWStu Mfei+ifliJ^X-51' ><D&ftmt®ttlc 

it, 7a-trx^jXC0j3ftA^K±-r5)M±#i:, fufB7a 30 

j^a^^x^Ao 

HS*Jg3] l§^2(cf2KcDvx-7a-n>f-D- 
vMfll^v'X^Alcfc^T, 

ffl"JP^^ffljS»T^CDIfl#cD^(cP^-r 5 C i: ic J; o T, fg 

X#ffit-c£(c£^T-#JE£$E£^3C<k*^mfc 
t§7X7n-3 > h a — ^jSitH^i/X-r^o 
Hl5}<^4] lljR^3fcfEfcCD-7X7a-n>hn- 
^ffiffl^v'X-rAlcfc^T. 

Hut BltSr^ffl jIB5t#* V -T/l/ ^ a - X£ 7<Dx 7 



tfft *) t & ft £ X tf- K 3 y y a - ^ 

*ttLT?Tfen£C£*#mi:r£^X7n-3>ha 

[!fj£«5] !l^3tcfESSccDTX>'n-3^ha- 

MIEIt^J^^ffljiK#coF^#HfilCBulB^ajig»T#^iaPJ 
t 3 C t tc * o T. MIEBE^P^ii-ii^TKIiJ^fgJEli: 
3 C t ttmm £ -T § vx 7 a - n y h n - ^fiitW&t 
->X-rA 0 

[000 1] 

mm m k. m v > e. n 3 # x 5 -t > * bb§ $ n t x 7 a 

^pJi6ftTX7D-n>ha-^i^a^>'XxAtBfl 
[0 0 0 2] 

=f->t?mmmc]s^Tit, mii^^mxx^yt 

<DV^f*S«p»**«*X^«*"X^O«614**X*5«fc 

xit ®*<D8its^7 , D-feX(oasiciasKS-rsc: 
*stc^a^n?.o fc-e, ^x^^v^tctt^aito-Tx 

7a— n> ha— ^^gE^Sn, f£0vx7n-^yh 
a — => lc i -p T 7?X1*3 <t tf 7*a -tr X U ~> tf C" t lc MM 
coi?SacD#X^!3ft^n§o ?X7n-3>hD-7l? 

[0 0 0 3] ti:^^ 7 , P-bX**X©3^ ! HptcfiK)»ffl 
«*4*"Xfi x ^co#tt±*"X5i'>rt-efe@fl5^Wm 

>ft<D®mmt*£.t2-&z£ttf&z>o mc s 7x7 

ffi46T^tcWS-TSvX7a-=i>hn— 

fgTL, 7a-trX£0S^14A < ffiS*n5ili:i:ft5 <5 * 

C0fci6, 7X7n-3>hn- 7{CfcHt-59l<JDmEEi:SI 

[0004] gmic CCQ<fc 5 ftSfk^gC ofc^-g-tC 



(3) 



ftffls?- 1 1-2 2 3 5 3 8 



t(D*W5nSe BIOS, «07X7D-3>h 

*SLftB?*«o 7a^X;ffXA~C*H^L&VV/ 

■feXtfXfltteW 1 A- 1 C[cvX7n~n>hn-72 
A-2CtfEf?h, tO±»«Ktt*iaK#3A- 
3 C£3l2iI»T#4 A — 4 C£2^ Mfc^TSEMfctt 10 
!g3»T#5 A-5 C*WB£ftT^*o 

[0005] ff»jffl*x*«*&-r«ftw«rx9>f 

>tt. »9J«rx«*&«i ltf, r/otrxtfxtWti A 
-1 C<OSlifi»f#3 A— 3 C tW12mmft4 A- 4 C 
fc^fKlC, Mil 2A~1 2C*ALT«Mtt»«ft 

«Offl©JSEEa*« 1 3 fctf*#;MWMf 1 ltfftKSti 

rv^c fit, *<ow-«i«rx«i6« i lfctt, u^o. 

1 4. tHHBRttffiiBV^P 1 S&tfJE^-feV+M 6 

tfiwaeisnt^So 1 2 a~ 1 2 c 20 

ica. ^ik# 1 7 a - 1 7 cRum^mmn 1 8 a- 
1 8 c^iES^nrv^o asih#i 7 a— 1 7 ca> 2 

[0 0 0 6] fCT% C<D«fc5*;tfXl§I&fre>&S'7X 
^^*9^LTvX7n-n>hn-7 2 A OSKSftSltf 

n. ^n-fex*xA-co«*&waiwfsnfc». ansa* 

ii»T# 1 8 A~ 1 8 CRO*ItSiJ§fl^ffljSBf# 1 5 tfBflfr so 

»««c7d-LT, yntx«fX«ISBlA-lCrt 
tcjSSLTV^^P-feX^fX^JSSlSnSo fbt, ft 
iJ*ftWfc4S"7X7D-3>hn-7 2B, 2ClC*f 

e-r«iBisai9KK# i 8 b, i sctfauen. wes 

[0 0 0 7] ^UttfXfcL 7X7D-3>hu-72A 

^2kgf/cm 2 icimftZ tl&o Z£T\ tfX^V 40 
#1 StfBHC&ttSi:* fOtHMN)MmttK# 1 5(DT 
7o-n>hn-72A3b^ «Hf ^ffia^a* # x*<SE 

Vha— 72 A®8M#tHMStt*o * Its 

(sJcDftSiJtc J: *ffi*BTWfM i: a<Jt«»ll«ttT»fig 
ft^^ltB^n, WX7n-^y hn-72 AOSK so 



[0 0 0 8] 

c*w««»j*b<fe5i:-rsii«] fccatf, «e*<dtx 

7n-n>hn-^gfta^^XT-A-e^> SKSH-iBO^F 
lC7X7D^n>hn-7<D-^fiTLTL$9/c 

« L fc v X 7 o - n > h p - 5 — ^fflj O JE ffi T t c * 

So 7X7n- 3>hD- 7<D- *EEWfiT 

■TStt»-e9JS^fftonTV^Co bfrbftWS. -7X7 

^Ll>i:vx7D-3>hD-7«i3>hD^ 

»*«w<ao, wntfiMftLfco, -ffioaaicstf) 

[0 0 0 9] COcfcSfc, ^OM^v'XfA'e 

ff a c vnsmatrH < *r ^is t * o r wc 0 

[0 0 10] £fc, KrtB«e*«€)t>©'ett, ItSiMtca? 
±#OBB#*^^T»at>feK>k:, BrtO#Xtfi£SKLT 
L*oTBBBSffl*^Klb, vx7D-3>bD-7© 
8MIHII WS^fc 4oTLS5k^5 o fc 0 

fiP"B. fufB#J^<D*&T*te, l 2 B, l 2 etc 

mfbtittrntagmft 1 8 b, is cwic^fc 

46. ^^SSfiijertOBE^ttb^U-* l 4tc£^T 
2kgf/cm 2 tcp^^n^o flt % tHMMttffltt 

^7X7P-3>h a — ^ 2 A^riioT^a-bX^ 

[0 00 1 1] LfrU IW»itt»^6(0^tB8UIW«^ 
TNfcSfcft, iS8±#l 7 B, 1 7 CO±«[«RtfT«!lll 
<Offi*ett«J:A,if£i;fcV\, ZOfctb, $±#1 7 
B, 17 Ctf$t£lCffln2ft-?, *<Dm±frl 7B, 1 

««iHi^-rfi£:st>tt"e«ft<. iss±^i 7B, i 7c 

T. M#17B, l 7 CWiE«k:BHi:6na«^i:BH 
K5n4^i^t*^oft<om ^Hg@l 2B, 1 2 
C tc^stt Sigih^ 17B, 1 7 C fcS*ggP}l»T# 1 8 
B, 1 8 C t<DfB(D&mft<D$&h&£.VXL&\t\ ^X 



(4) 



ftfflW- 1 1 -2 2 3 5 3 8 



[0012] fcT\ *mu±. ±&LrzfflmM.zm&i 

[0 0 1 3] 

[PM^rfi?ai-5/t44)CD#IS] *&W(D-?X7ti-uy 
hn-^iJSft&^i'Xf-i^ ^D-b^^jXjiK^iiv 
X 7 a - n > h a - v i: ^m^e S L T y a -tr X A'Xig 
*>P.«7 p n-bX*X^rya-trX^-v>>'^c#tiSi&-r§at!( 10 

-r<<, fufE7 e D-tx>yx7-r>t»«^?n/ci+siJ 
# x ^ > t *m l , SuIehwx =7 j >o«iig)5^(c 
«s ^i£E^)pM§§i:, mmm!&i$mm#t, EEt>-t> 

^><D&#Kg|5#Kt£, SufByn-bx^x^^>i:It 

[0014] iot, p^ce>nrcya-tx*'xjgw#tc 

7 a - a > h d - 7 tcilfc§£ nfcS3SSRjfiK#*^ C 6> 
ftT, ItSiJ^X«^M^5»H-?B'J#XA'!^^nfc^ # 

x^-r^Fwm 1 j±t)mmmtm2fctimm§%tic£-o 
ns. fit, tfx^^rttcp^uc&enftitSMx 

tf, Itiy^'X^m^cO^X7a-3>ha— 5^c,gftU so 
£ ti § c i: left 3 ffiTj PSTtf/ITj -tr >V tc J; T i'JJg $ 
^igiJ^^S^^X^o-ay hn-^<Di5ft* 

SiJ^XA'igfm^nsH-SiJ^ ^2ff^/PSg§ti:,i:oT^ 

S^{fc£&<U -7X7a-n>ha-7©SilfflIt«iJ% 

[0 0 15] *f§S^<DTX7a-n>hn-5jSi 40 

fa^v-X-rAti, T'ni-trX^XjiW^^^X^a-n 
>• h- a - 5 £ m>kU S L T ^ a -t X # X M fr*> <D T a 
-feX^X^yn-trX^^ >/^:»t§SS[C07'DtX 
A'X-7-f^i:, ttSiJ*"xmi®^e>»7'D-tX*X^Hfi 

le^D -b x#x 5 -ok #SE&g?£ nfcwwx ^ > 

££*U HufeWSiJ*"X7^>co«jig(5»tcfi, HE 

p^i§*^KiEB^n. Miefti»J#"X7-r>©&#ttSB so 



#fctt, yn-bx^XcD^tA^K^-rSiffiih^i:, tutE 
yntx^-^i: ItifJtfx 5- Srtf 3 S 

[0016] i^t, p^uenrcyn-trx^xjgwmc 
.fco^a-fex^xo^^jg^Tsn, §\mttmft(Ds'x 

nr, itiiij^x«iii&!ji^e,i+aij73-x^«i^$nfc^, * 

-^JI©MIIA^ff t>t\fz'&, A*X7-< >rttP^ C c 46 & 
n/cItSiJ^X*^ 8tSWX^nFf^O vx 7 a-3>ho 

lcP^#^nTi3*!5ftcDf€^|55±$nSo Z<Dtzlb, ftiflJ 
[0 0 17] Sfc> *ll«OYX7n-3>'hn- ^jS5t 

it^->xfA(i, tijfEJi73p^§§«. stimmmmm 

^T'^oT, H5!EltiiJP^ffljK»r#<0P3^O^{cF^#F-r 

&&&m^t*te< U 7X7P-3>hD- 7 ciSil 

[0 0 18] *fgB^cDvX7D-3>ha-^«t 
S^v-x^Ati, HufEltifJPJtefflM»f#*V-^;l/^ 

fr^<Di?W)^T<D1&!@itf #m<Dft\Wmc «fc r> X SOT ^ tl 
5 t(Df$^T, ltS'JP^ffljEKf#'\<O^flx7'C0#t$g 
£:i£it#i:frP.&3Xtf- Kn> J> a-5^b 

?>-rci:^T'#, Sfc. ItifJ*"x«mfcxtf-K^> 

[0 0 1 9] Sft, ^fSH^co^rx^n— n> h a— ^SS 
fflttf^fAHl, fiuIEJE73p^fgti. EAUBffliBK 



(5) 



#BS¥ 1 1 -2 2 3 5 3 8 



C tc J: o T. llGKE* WBiBW#TiffiM*«ff fc*- * 

T*#3<, 
[0 0 2 0] 

mw?Zo mi it. mimn<DBm<D-?x7v—=iyh «> 

a— 5-^»^->7.7^A (txT, *ic r^a^s/XT- 

{£H«fc«J8K: <fc o WJtlf: # x sis-e* * t>\ * 
(DmmtLX. W"i!l;*?XttSSe 1 UcffiTj-tr^ 1 6© 

-T\m\\z.mz<D\si?3.v~Z2 1 ^BEg?nTV5o «t 

lt#l 7 A~l 7 Cfc<fc3:g«S{fc£&< U 20 
-3>Fa-7 ©jJSSfhSJ*^^ £ 3 g 6*n?t8 1* 5 ft 

3ffiS§+«!l©£5£t£lcov>T, ^©H-iiJ^ffi^r^-T i: i: 

[0 0 2 1] H2t±, *Mg^->X-rA(C»-iKW-SiJ 

awxfla&e 2 2 ic * o t«j£**u zovr'm-H^mfc 
f2 2©±«t«ifcti\ m^u-* 1 4, t\w\mt&mm 

»f#l 5, JE^-b>-9-l 6SLt>*U^'a:l/-^2 0 30 
1 lc^Lfc#X08lcttJSLTHlcEW£ft-rv->;5o 
LT, ^cDItjfJtf Xt&i&W 2 2<OT8SffliJK:», TX7n 
— n>hn— ^ 27 J ' i 5g$c£ft, 7X7D-n>hn-7 
2fcflt*&^ft3^rX(Dff^*SiJ^-r*Jffi^-tr>-9-2 3 

•7X7n-^-^2 4*^ft^ftiE@2ftTV>S 0 

[00 2 2] CCT% lslr=Ll'—$t2 lfrP>stffltt»£ 
457X7a-3>hn-7 2 (0>J*t£, H UcfctfS 
7X7D- n>hD-^2 AKfcfJS) S7J£07j'X^-f'> 
*0 1 <9;tfxiHlggOfccDi:itiK-f ftti\ 1 2 A 40 

^d£6E ! g£ftfo£±# 1 7 ARtfM*SgfljI®r# 1 
8 At, *-L,Tya-feX#X«*8Sl At, *Cfcg3S 
SftfcSI2iBBf#4 Afcj^aBSSftTVSo -7?. ItffliJ 
#X08S© 2 2 teESSftfc 1 WTMffliJ 

0 1 (cfctJ5vX7n-n> h D-7 2 B, 2Ctc*t 

tS) izmtg-£txrc3zT<oftmm 1 2 b, i 2c^t l 

fc#tt*2 5tf, H-3M^X««&«2 2tc»«[»«E*ftT 
8#IHtcIEg£ft, S6£*tHi!S«-ett, 5S»±#i 7 so 



mmn 1 8 m<D&j3*mm?'« ee^>v 2 6 ^ei 

2ftT1^3o 

[0023] c<Dth«!iasik»«te«H2fc*-r*j 
Wgp^fllfiK^ftrvSo &*>\ 0 ltcaH^LTvftv 
*V jjSS^^XrAtcfeVTfelRHtcoSiJSSglSjb^BSt* 
ftTV>3„ ft«'JP^#5ffl«T# 1 5Rtfi»Sap»»r#l 8 
«s itty-^b^a-X^-i'ycOXT^U- h#7j 
^©M>iWr#l 5, 1 8#IW£-ti:3fFS!lx7cD 
«*&«rWS-r 3 46<DS&#3 1 . 3 2#, 
xZ^V^c^SftTl/^-So SI#3 1lclt ^-Olg 

#Stt£ft» «$#3 2£lt 3 4 Efttt 

£ftfcI/0jtf-K3 5(C&M£ftTV>3o 
[0 0 2 4] t-^t'J^3>ho-7 3 1 

fE1S£ftT^3o Sfc, ^-cO-6n^U>^3>hn-^ 
3 lfctt, I/0#-K3 5#g$&2tU Mt^-cDI/ 
Otf- F 3 5 IC«, *»|-»JKi«tHOife*l|iiJ»*ff 5 ^< 
V3>3 6 £8iB?;£ftTI^3 0 —73. AD*-K3 7tf 
/^V3>3 6 tcSSS^ftTt/^o 

[0025] -73. c<D^or^mm(Dmm<Dm.m^ 

->XfA(clc!< ffHmUfc&Bfc t fete:* BlOT^L 

rcmm<Dffi.mmm ^x f- a wtsf 3 tfiByissi«a*« 

H3«, ^©jJSM^^X^AOff-jfliJiS^g^r^L 
fcllllSHTfeO, 0 2Ofe©ti;b^Lr, 
©tit LTRttfel/^al"— ^2 l^tS^tOT 
S^t, ffi©1Sfi!c*|pI— i:-T3o OWfiElco^Tfi 

[0 0 2 6] ^CT\ ^fc*||i5gcDm^c*3tt3!5it*^ 

3 o 5tr. 3 > 3 6 *» 6 otwjwji&e#«««flis ft 

3t. I/0#-K3 5*^LT|gIft*jli3 4A^C»<D* 
ffi^mJK#3 2fCEP*a^ft. a«Lfc«K#3 2<D»f^ 

ft3 0 tZfc. ^V3>3 6^6<Ott«it&M#« I /O 
F 3 5^6€-^Uy^>hP-73 3tCiMf=? 
ft, «»«S3 2fr6©«EtfWK*>3 1 tc9lta^ft 

3o zntctb, mm.Lrcm.mn3 KDmmczvftmx- 
T&m&znTmmr$!ihmmmft 1 s^tteft, w-sj 

^X«iSig@2 2-\xT«$&if.3 8A^WJE«ix7^m 
£ft3„ 

[0 0 2 7] X7«IS«3 8<p6«ie*ftfcfflSx7 
»4, tfIiJ^X^W2 2tcH:S@e i g^ftfcvX7n-n 
>hn-72M7X7D-^-^2 4^rjloTgftB$ 

ft, -73 ; e<Dtf-fflwxm i g2 2^ft®mm.-£t\rzW& 

W2 5^??itft3x7«, SlSffiSir^l 8^eBt6ftT 
i^3fci6, *©8itft^j±«)P)ft3o i:C3T% *H-»JfiC 



9 



(6) 



«FH¥ 1 1-2 2 3 5 3 8 

10 



mznx^zrctb, wpmwvit. trai;ffx«i&*2 

2rtOEM4kgf/cm 2 IcmnZtlZC 1 1% 
%o Stot, 6 0»IS«tt4 k g f /cm 

[0028] 3:7c, *<DTmmicmiz>nrc*mM<DB 

UROWlSS^-rb^aU— *2 1 tt> 2 kg f /cm 2 

XflMftS2 2rtRtf»tt«2 5ft©£E*tt. 2kgf/ 
cm 2 iCfS^SnSCfcfc&So S£oT, E^J-b>^2 10 
3 &tf EE^J-fe >t26 ©SiJ^ffiti 2 k g f / c m 2 

^n^o fir, x7«3 8*^«*s*nft£E*Bx 
*^#3 i o»fttej:ofwxro«»««a»fsn 
[0029] c<0£#. J±*j-b>+t i 6Stf£E^-b>it 20 

2 6 fLT7X7n-^-^ 2 4<D$iJ£lCcfc3 
*«Mt-r— ^V3>3 efczftttStlfcADtf-K" 

3 7tc£ D^ex 04tt, CO^aHIx— 

teffliSir#l StfBHUBftSfc, ff»tfX«ie«2 2rt 
fcHCC»6*i;fcx7*V SS*l9:^*nfcTX7n-n 
>ha~^2^ii-^T^:M^\SftB^n^o ^co/cft, It. 

<C£tC&&^ C(Offl-iHtajtt6«7»ttU*aU— *2 30 

fflO<D£E*«2 k g f /cm 2 tc|tf#2tl3o 
[0 0 3 0] %r£T\ J±t}^>^ 1 6 lC<fct>TS!J3££n 

zeem*. mmmtfemmmfr 1 5 £ b-* 2 1 1 

ora^?c«*nfex7tfTffli(B!J^8iitiSfcft, i4 tc^ 
3=/c, 77 7 D-3 > h n-7 2 ©iffljffltt, 04 

2kg f /c m 2 <0E^tcJSt^2nTl>3fcft, JEft-fc 
>^ 2 6 tc i -p T *»JSnSEE*«-^filft<«fcnTV^ 
5o CO^iBIJfii-r— * (P 1 6, P26, MFM 

2 4) (4ADS-K3 7tcaSff^n, *<D-r-**iB#r 

[00 3 1] Jfefc, H3Hl*Lfc!ie*<0»iatft^^X'r 

a (hi 0) ic^f^mmmmmmcDm^c^rmm 

tf-W<fX«lft«2 2fc*«E«Snfcvx:7n--=i:/h so 



P-7 2M*7X7D-^-^ 2 4 ^loTM^n, 
-**OlHII«rx«»«2 2^^«»jHsnfc»«B2 

fcft. *©ain^±ft6n«o £C3T\ *tHMHl*« 
BT*H\ ^al/-^14tf2kgf/cm 2 

nn^/cfe, toTatftiTtt, imi*xffi»»2 2ft 

MMf2 5fl<DEM2kgf/cm 2 fc««fSn 

2 6Oa0^ffiti2 k g f /cm 2 tffxfeStiSo 
[0 0 3 2] fit, X7i»3 8**6«*&Sftfcffi 
IfgxTtCcfcoT, Mabfc^^tc^X^^VrtcOJE^^ 
2kgf/cm 2 fcBBEStlfe*, Hf)SO*>f5>^1* 
^^)J>^>hP-73 3lC<fcoTHB8#3 l'XfD 

fmxrora^SK«nrti«MKffiSK#i 5#i» 

[0 0 3 3] CtDtt, ]±t]^y^r 1 6StfE^}*tr>^- 

2 6 0i^ fltvX7P"-^^ 2 4<DSy^c<fc5 
SlSlJfil'r— /^yn>3 6lc»!K£ftfcAD#-K 

3 Ttc^O-t-^^n^o 05te. d^aiJfB-r-^^: 

M^Ki:7r^L/c^77T^§o tHMH 
&fl§iB»i#i StffflCSnSi:. fhffllJ*x«*&S 2 2 
KfcEBCCft&nfcxT^ S5iS^5ti/cvx7n- 

ftS'JBB&ffljfiHfi^ l 5TMi|t:$Sx7«ia7 
T\ E^>tl 6fcJ;oT«!l^SnSEE*tt, 0 5 tc 

X7n-3>hu-7 2 0iffiMti> H5lc^£n£ 

cfc o ic . WrmmtibWMttomMisrf^n o ^ < fr<om # * 

[0 0 3 4] fit, COtt«E*©RS-pt)^Lft<fc 
-MCj£ih#l 7lCf / EKj^Xtf£C££, i5^tJ:5 

T»3l»*^Sn«cii:4ao iS?±#l 7W\ ^<D±iS 

0, ^ C £ tc £ o xmEtftPirfr K> T8iffflJt0x7^iSS 

WFtcti, 1 7 £2»arcBW# 1 8 tora<oBrttt 
2 6»c<fc-pT»JS*nsBE*tt-sfii**-rci:ka 

[0 0 3 5] L^U> iS?±#l 7««f^»5Xk:ctoT^ 
X-7 1 Afc:*tJ*«-WHJ»««t'tt, E*ty«tl 

ssnsEAtt, tf-fflyr^iim?b^ox7 7 (D0fmtc t fco 
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T2kgf/cm 2 OffifrS»*fc»TU 3ffi±#17 

M*t2kgf/cm 2 0«*6»^*cTP»"r*«^ 
^^Wl^^^o/co fit. c J: 5 &W-»W<OiS5± 

[0036] cwc*tu *mM<Djtm<Dffimmfei/x 
*? rm±n 1 7 o±a«atf Tatwffi**— 10 
i 7T?oiS!ij«^a<aofeo *<ocfc*3jvr«fc5*z:* m 

±#l 7 0HEH*c«t*«iaft*ft<U SHIfHBWffc: 

at, «fc»jeffiiBBf# i 8±at«ios9i©t>fc-ettsy^ 

•H*«*^6, B 1 ^^-raUitt^^X-r AfcO^Tfcjffi 

^TKWTSo 
[0 0 3 7] Sfc-f, £T©»li»r#3 A — 3CMC 

T% ^IS^3SKff# 1 8 A - 1 8 CtfHJfrtu P^rt 

* 1 4 <OTSKttl©£E*tf 4 k g f /cm 2 tc. 1/^1/ 

— £ 2 1 OTMI<DEJj#2 k g f /c m 2 tCJ&^cfc^ 

mwxt&mm 1 1 ^e^n^x^xtwg 1 a- 1 c 

7n-Lt, :/n-feX;tfX«*&Bi A ~l Crttc^SL 

#1 8 B, 18 CtfffiCetu vX7n-3>hn-7 
2B, 2 C^e^»SftB^±i66n§ 0 
[0 0 3 8] ^fH^Xte, 7X7D-3>ha-72A 

iieA^WaU-^i 4^^LTffi3t^n^o 

ab-^2 1$W B l7?4kgf/cm 2 *C#SJ#£n> 
^(D £ 2 1 TflRflijy: 2kgf/cm 2 Clfif 40 

IMttffl&fr&l 5WHi;6TtHll3B«BII»«n*o tHMM 
fcSm^xii:, BfmffliJ^aSLTl^^ftB 1 2A£rii 

##W*ft8lW-* 0 fit, SJR#X©SElHfc:cfc?K (R 
j5&^±«>e>nfcIti9JBfl^ffliiWT#l 5T9S«<OEE*K HP 

[0 0 3 9] LfrU JE#*>*M 6©Tffifctel'3 ? a so 



WHPF 1 1 -2 2 3 5 3 8 

12 

U-£2 1 AWt&nTVSjfcft, *2 
lT»«lOEWitt)!SiLT2 k g f /cm 2 <DS.il ff 1 

iB±*M 7B, 1 7Ctt, ^±ffi<ftI£TMJ£TJE*l 

*»T»IBte*oTi«fHII*<fftoti*o 
«M>»IBTtt, EElfc-feVtfl 6<DS!l««tf 3. 5 k g f 
/cm 2 JC&ofcfcCST* ^V^3>3 6tC}g£!2n/c 
AD#- F 3 7 IC ±0 TEE* 7*- *0^e- 
n> 3. 3 — 2. 8kgf/cm 2 *T»OEE*»TWfB 

(c«toT8S«w-»j*MTfcnSo ^lt, ^mw-wsnfc 

[00 4 0] w±, BMBfcRWbfciik:, *mffi<D& 

7 A~ 1 7 C&tntOTJott), EE*-fe>-9- 1 6 
fc**fHllffi«T*«lcHh:ffi*mBfflgi: ITS 2 cou 
^rtU-^ 2 1 *«WTc<DT, i£±# 1 7 A — 1 7 C<D 

^tffco ^(Dfcft, 7X7n-3>ha-72A (2 
B, 2 C) ©»«IHII*fT5l«©»«*#»C"-3e4:a 

*HS6lOJgSlT«. 2*it#l 7 A-1 7C^MtVX 
7P-3>> P-^^^EEOfgT, ^tc^±#i 7 A 
-l 7 COB#lc«l:4ffl|«ftlcJ:5l^*SLTK« 

m^tLXm2(DU^zjLU-^2 1 jSS 
ik#<D frfrt>t> ir~? X7n-n>ha-7 # 
ESSSJtSilitftf, cntci:oTTX7n-n 

[0 0 4 1] ^tC, *^W5'7X7D-3>'ha 
-7itI^^Xr 2 HfifiOJBlRtciou^TittBB-r 

T««*nfc«rxBBST*oT. ItS'J^X 

T% c£oe*is^#4 mvmmc-D^Tim 

4 l tt, iS5±# l 7 A - l 7 C±8lt«©EE**HBIWk: 
«fcaft*«0*XiaBJCcfcS8Sfif)-9J0^1tJi:oi/^ 
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[0042] H7«, ^mmmmcomm^^^f-L. 
-72 ^\<d^'x^^ z/t>mmj37,m& s <M 2 2 * o -ag 

EScStt, *Ol+«'J^XtitiSi&^2 2<D±)5itfliJfi:«, 

u-* 1 4, wmf^mmM\n\ srue.^^i 6 

KW2 5 fiMtc 2 73l6]lc53-fe$n. -73lctijJ?lh# 1 
7, EE73-b>-9-2 6Rt>*jlJeg|5«#l S^IHtcKg^ 
fli27?tcmi77PS#4 1 tflEW^tlTV^o 

to o 4 3] JI77P^#4 i a, y-^hx-fyfj 

7°Ol7-^L/-h#T^»), ft$r*l&fl3MK# 1 5 

hmvmmz lfr^o^Kjxrt^TiWF-r^*? 
nTF»i < * ? m-r & fc&ox if- k n > h o—=?imtt 

4 2*/rLTl7^U7tfil?tl, ^CDi^t) 4 23:3: 
fc <• J: 5 lc»S*ftfc/W AXlc, tHMMtefflftBrft l 
5fflU^Ojffin*jSBfr«jSfilh#4 3««ESShTil«S 

4t±p^cenTv^*^ ^©TiMijoseg^aa, ma 

Ktl&Tmtfmo. 3kgf/cm 2 t&Si'MctSft 
[0 0 4 4] fC^ **StlO}glB<08l£«tto£->XT-i» 

tei?*^l?n5t, I /0#-K3 5*^>bTffi«I 

K#18fflU5.tl5. ^V3>3 6^P.CDfti»J 40 

M&flS4?tt I /OsK— K3 5A>P>^^U>^*n>ha 
-5 3 3£&<ISft, ggiftmS3 2^6<0«E«««a# 

3 1 tensnsn^o zotzib, mmLtzmmm 1 <di& 

BSttetU ItSiJ^X«i^g2 2^\X7PJSM3 8A>?.(D 
[0 0 4 5] COtS, *SS#3 1 OimcttlftfSJ 

nfcfra&xTtt, ff77pg#4 1 st/s-iwegteffliSBf^ 

1 5^\[S)-£Ox7'>'W7 ,, tc*oT[o)^cfit*&$n5A^ 
*£-K=i>hD— 7fc*oTtfiBiJBBft&fflai»r#l 5© so 
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*n*f^»x7ow»&«*<iKt) 4 2tc*oT$ijRg$nr 

^3fc46, JE77li^#4 1 tCifc^T, tHMMttfflttBftF 
1 5*»^^-&«BE77t^-r5*t?tc^FWA^^5fci6 

[0 0 4 6] fcf, anriH^nfctHIII»»fflaWr# 

1 5KJ;oti7«fgl3 8*»6«*&*tlfcEEIBx7 

a, f+»j#x«*ag 2 2fcia«ffiffsnfcvx7n-3 

>hD-72MvA7n-^-^2 4£riI-pT#EfctS£ 

ns„ -7?. ^ott-swx«jgf2 2tc8-«»iRsnfc 

Mf 2 5^*1* XT' a, i§*Sg|5)IW#l 8RtfJE73 

5o #fHffJti8&gBT*a, I4tf2kgf 
/cm 2 tclS^SnTV *«TMJTliffi73*< 

2 kg f /cm 2 tCt^SLT^-TSCtt^So 
Sfc, X7MI3 8*^P)JEiBlx7'^tt*S$n*Hufc:E 
77P^#4 1 #HflU£ft37"ci&> JE77l§g#4 1 <DT8K 
ffl!K>£E7TlBgg4 4rtH2kg f/cm ! CSS^ftft 

±at« it^ittffi £ ft o r v ■> s o 

[0 0 4 7] fLT, I7tt$&l3 8 flfcEE 

S«tfi:#£>ft3 0 ^cofc&b, «fl&#3 l<0iMtt*»? 
fWSx7©{&GS#i&»f£*u ItSO^^fflji^ 1 8#EB 
U6Ttmi^M»«n*o COtS, E73-fe>1tl 6S 
cf£E73-fe>-9-2 6<DPJ5£, ?LT?X7D-><-^ 2 4 

opj^{c*snaijfliT f — /^yn>3 6tc^^n 

ftAD#- F3 7 t^Ot-^SnSo I8(i, COi 

[0048] f^Kxzo^iStwtc* owtmmt&mmm 

#1 8*^Ue>*l5i:, *nt|Bl^c£E7JiHS#4 1^ 
Mtt&ftS. IHiMMffi9Uff# 1 5©T8S« 

fa, 2kgf/cm 2 A^5)^0. 3kgf/cm 2 O 

Krtc*oTP^DCi6enfcx7'3b^ ffi73PS#4 IT* 
«<0EE*il»*4 4rt'\«mW»<:Sitti*fc46-pfe«o S£ 
oT, i»it#l 7 «, ttfflfflttliaHcfliaftffiaBTfc: 
±*iSaE*«*^t)8eiti:JB#-r«ci:4:4*. fCT, 
ffi*WS#4 Hc*5tlffli(ftE73BT«ff77-fe>-9-l 6 
tc * TW€*ti, H 8 tc^-T * 3 fcftjftfiTHMRA^ 
Sft£„ fit, M-ffJM^9C9r#i 5T»tt«JK:ffli;c 
46 5> n/cXT «7 X 7 a — a > h u- => 2 ^rii TIS^ 

[0 0 4 9] -7?, iM±#2 7 0TjJft<RiJ*^ffi-r5E73 
■bV-9-2 6lc*oTffliJS$nSieih#l 7 TiMiJOffT] 
«, H 8 KttxT * 3 »ctHI)BBJi60Wa*rat>-f HHc-fi 
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ha-5 2<DSfffiSitffl^rSte-r5^X7a-^-^ 2 4 
tt. Si-»BBJ&lfi[a<OEE*»Tf!:fl s 5 ?3itS{gT3:*i -5 1 

flix— £ (P 1 6, P2 6, MFM2 4) (i> AD*- io 
[0 0 5 0] &oT, #^<D^!&<Dj?itSt&^>XxA 

pm#4 i {c<fcoTiS4±#i 7 <D_tmmt>*mmicHE 

-rETJ-by-9-2 6K:£oTflJ^£n5EE;*jtf— 5££&o 
«fc ? *>5*it# 1 7 0Bg^fciS^SI^ft«r*< U jJftS 20 

^UTfT^SCi:A^^5 0 ^C7J\ MAlf"7X7D 
[0 0 5 1] 5fe-f, £T<Dmi i&Sr#3 A~3 CA'liC 

e>n. 7n^x;tfxA~c©«a&tfj&»T£n3o &v> 

T% a*SffiSBVr# 1 8 A~ 1 8 CtfMfrtl, L^o. b- 
£ 1 4©Tiffiffl!l<OJI2jtf 2 k g f /cm 2 fcUgSnfc 30 

fzmmmmmtmmic 2 k g f / c m 2 tcjt^Tfgji 

£{£fcftT^5 0 tfc, a«gg|5ji»r# 1 8 B, 1 8C(i 
ICt.tl, 7Z7D-3X-D-72B, 2C\ti)5itn 
SCi:tt4i>. *<Drctb, iSEfiSl 3fre>(KI&«*i 
fcaXtfXtt* it«Wx«S&ei i*^7n-b7fxet 
*&gl A~l CsjfotU 0^b*l/^D-trX^-v>/^ 
ftLTmmHc7a-LT. 7DirX^X«f l A~ 

MifSSI5jEBf# 1 8B. 1 8CA'iCf)n, 7X7D 

[0 0 5 2] giittfXW:, 777n-nyhn-72A 

^iie^^u^nU-^ i 4*/rLTffl3t$n5o 

fclsb, U^a l/-^H OTiJitffliJtt 2kgf/cm ! t 
5 P^ U 6 tlTtfSiJ^BBteS n5 0 C <DtfifiiJB8«i&fflMBr 

kee*h«e#4 lawt&n*. ^orc®. mwmt&m so 
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i so^fc.tor^x^'rvrttcfflccfe&n 

<Dffi73f±2 k g f /cm 2 *^Sl»sS:£E*BT*^t;, 

isaEteioT^Toae^^i 7a~i 7c*^ce.n 

So 

[0 0 5 3] fit, tHBJBflftfflttBT# 1 5©K#Ck 
ilLT^^g l 2 A^:iir?TvX7'a-n> ha- 

ffljfiK#l 5TiffifflJ<Dff2Hi{fiTU EEt)-t>y 1 6© 
Sl£ffi;W&8fc TP** *C C<0i:#, iMih#f 

17B. 1 7 C«> SmMffi-rSijJftdiJi: 2 k g f /c 
m 2 1 {Sfcti/cTMJ £ (OJEtimz i?T, ffl*f ttffttf 

17B, 1 7 C «5t^lcP^#$n, 7X7D-3>hD 

-5 2 AoffiMii-iijta, S3£Lfc-3esai<oTT?fTt>n 

5» Sf^t, jffig&^S/XxATfi, EE7j-b>+M 6© 

[0 0 5 4] £Uu Pfflfcttt^Lrcfc^C *nM(DB 
^OMi^v'XfAlciM, tfXEJggcpUij&LLJM 
7A~1 7C%tniOT'$oTi, JE^I§^#4 1 
»cj:oTfHfflM&i6»«Dffi;tj*Tt5\ iS!it# 1 7A~1 
7 C^fi8HtcP^#$-yrS<};3lcLfc(D7J\ ?77n-n 
>h0-72A (2B, 2 C) ©iffiSU-fflfcff 9^ 

t*itz a tc?>T\ *nm<D&m?i&, m±m 7 a 
~i 7 c&&zmm&*&>L>icmwLfcti\ wicccoffi. 

^j-tr>"9- 1 6K *SW-»lfi[BT8iI«IKff*»l»»i: LT 

S2<obfai/-^2 1 «-tsitTt,j:v\ ^^-rn^ 

^ X 7 o - 3 > h o - ^ <D-:&!£;&^ S -£ & C t 
A^T-t, Ctllcj;oT777o- n> ha— =><DffiMM 

[0 0 5 5] #58WJtt, tufe^fiSOJB^lcPI^^ 

*W«E«0«l«t4, JE7J^g# 4 1 RXfl£t)mm 

W4 4fcj;5t©{ci5i^$n-r, twitar, u?3iif!Eif4 
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mm-vfflffl-rz,, sfc, 09tc^-r<fc-5tc, /±x7S§s# 

4 1 RtfMtMBStfM 5*ft*llcE*-*-SCfc-F« Xk? 
-K3>hu—5*«J«-r*tS!») 4 2Rtfa»ii:*M 3* 

mm&ifr4 5*IWBiU ffi7j|!g#4 5T»tflW*ffiffiK 

[0 0 5 6] 

u— n> bu—^ £*mW8>&LT-7n-*i7>1ixmfriZ> to 
u -t x # X =7 4 > £ » tfflW XWaMfr 6 © 7 n -fc X * 

:/n -b x # x ^ > ic tifcfrSl fx^yt 

**TU fHW:«rx^>©#iffla5#Ktt, JBiEErtHSE 

^n-nvhD-^^&ffiBiMXjb^fm^nstf-iHiJ^ 20 
Sg 2 J±7Jpig§§fc <fc T*©Ti*«!l«:#fc:-JgEfc:*tt 
^n^fc46, ^X7n-n>hn-5«SitSS[J^iflS^ 

HflW-fcCfcisnBfcfc-afco 

[0 0 5 7] ^fgami, yD-trx^'Xjg»f#i:v 
^y'a-nvhD-^t^lilM^SLTT'n-fex^xjg 
?> co 7°a -tr X *'X^ zfu -b x ^ * 1/> %Xc § IttSt 
cDya-trX^X^-Ofc, tfpJ^X«$&^?)CoyD-b 

<, ^a-bx^X5i'>lc^iKS^t*nfcSt»J*'Xvi' 30 
>fc**iU thjBfl^fX^-YXDttiiSP^fca, Iff 1 EE73 
MfiB£, ShMIH!»fflj|IBf#4:, JE73-b>"9-i:A«^SH 

& £E^-t>"9-(C<fcoT)IX3^T^SiJ^-rSCi:T"-7X 

as±#K3y3siwwcis!#sn*fc«>, it»jB$wjs*±#tc 
<t &&mm t < & o v x 7 a - n > h o - 5 <om& 

1+ 9J# fijg L fc v x 7 a - n > h a - 7 Sftfl tt£ > X -r 
A**«-T * C tf*im £Kr>rc 0 
[0 0 5 8] Sifc, *ISllitt, ff*BfiE«tt, JEX3MS 

#©T8itffl!Jk:H-SiJffl*x*ijit-rcfck:«toT-^ffi*« 
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[0 0 5 9] Sfc, *5gl«B\ fh»JMtefflii»f#*V- 

^O^U— h#lc*5ffl*^fc-&-p»S«^k:, jfitt 
S&tf&O £&ik#i:frP>&£Xfcf- K3> h 
fctfTt, £fc, ltS'J*'X«mtcxtf-F3>ha- 

xfi,«:a«t 5 c t ■tfpjm.t * o /t 0 

[0 0 6 0] *»WI4, ff^lfflSgg^, i±X3lSg 

t Lfc<Dz\ mmmmtfcorMmK * Tffi*wsEffl3S»f 
[0 1 ] *ftwicfrfr%m 1 mmmm<om.m^miyz 

t- A «r«fiic-r § ^J'X [HlSgCD— 015^:^ L fclg 5 „ 
[02] ai*MOJBM!08it**^>X'rAEi3tt*m- 

SiJteCSI«B*^L7c[elBSia-efeSo 
[0 3 ] fi£*oa(Ji«btS/X'rixtc*lt«W-»lSt»SB 

[0 4] ^1 HSSOff$ffit0i^«^^XT-Atc*5tt5It 

§0 

[0 5 ] '4&k<Offi.fki®Mi'7,7- AtcfettSffiBiJM^B 

[0 6] *fMBfc*^agS2||JiS©}B!|R08Kfltt«S'X 
x^S^-TS^XIelgS©— g|5«r^bfc0TSSo 
[0 7] fg2SD5SC0ff^c08SS^->X7 L iA^*5tt§H- 

[0 8] !!2^CO^«©fiitfl^->XxAtc*3ltSft 

[0 9 ] *¥zwicfrfi^m<Dnm<oBm<Dffiatfi7g.i<'x 
[01 0] fiejfcoatfltftjes/x^A^flusR-rs^xiiis 

[^^COIKW] 
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